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ABSTRACT 

Background: Acne vulgaris is a common skin condition with substantial cutaneous and psychologic 
disease burden. Estimates of acne prevalence vary substantially given the absence of a universally accepted 
or grading schema. Aim of the Work: The aim of work is to assess the efficacy and tolerability of topical 
application of Nano retinol in the treatment of mild to moderate facial acne vulgaris in comparison to 
classic retinoids. Patients and Methods: This study was conducted as a prospective, split face comparative 
clinical study on 30 female patients participated for treatment of facial acne vulgaris. All patients recruited 
from outpatient clinic of dermatology department, Ain Shams University in the period from November 
2015 to December 2016.History and clinical examinations were done for each patient. Results: reduction 
in the total and inflammatory acne lesion count were reported to be significantly greater in the nano 
formulation as compared to the conventional formulation .local adverse events were significantly less in the 
nano formulation as compared to the conventional formulation. Conclusion: nanosomal retinol with 
iontophoresis is more effective and better toletated than its convential formulation with nearly no side 
effects and no precautions for use. Recommendations: More studies are needed on a wider scale, greater 


number of patients with different grades of acne vulgaris to support our findings. 
Keywords: topical application, nano retinol, acne vulgaris. 


INTRODUCTION 

Acne vulgaris is a common inflammatory 
skin condition, although often perceived as a 
self-limited disease of adolescence, its 
prevalence remains high into adulthood. 
Nearly ninety percent of teenagers have acne 
vulgaris, and half of them continue to 
experience symptoms as adults ®. By the age 
of forty years, one percent of men and five 
percent of women still have lesions ®. 

While several different acne-grading 
scales have been used in clinical trials, no 
standard method for acne grading has been 
adopted into practice. The basic acne severity 
index is proposed method for assessing acne 
severity based upon lesion type, number and 
location ®. 

Acne vulgaris is categorized broadly into 
mild, moderate, severe forms. Lesions may 
persist on the face, chest or back areas with the 
greatest density of pilosebaceous unit ®. Mild 
acne 1s typical limited to the face and is 
characterized by non-inflammatory closed and 
open comedones with few inflammatory 
lesions. An increasing number of inflammatory 
papule and pustule on face and often-mild 
trunkal disease characterizes moderate acne. 
Finally, acne is considered severe when 
nodules and cysts are present. In these cases, 
facial lesions are often accompanied by 


widespread trunkal disease ®©. 
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Acne vulgaris develops in the 
pilosebeceous unit that produces the 
comedones this results from the interaction 
between numbers of factors: the abnormal 
development and differentiation of follicular 
cells of the pilosebeceous unit. The increased 
cornification keratinization of follicular cells 
due to deposition of keratin within them 
enhanced sebaceous activity with 
hyperseborrhea (oily skin), hypercolonization 
and growth of bacterium propionibacterium 
acne within the follicles and inflammation and 
immunological reaction. Hyper cornification of 
the pilosebaceous duct results from the 
presence of androgens, local cytokines, and 
abnormalities of the sebaceous lipids . 

Guidelines in treatment of acne vulgaris 
focuses on acne severity and degree of 
inflammation. Treatment options include proper 
skin care, topical and oral antimicrobials, topical 
and systemic retinoid, benzoyl peroxide and oral 
contraceptives for female patients. These 
treatments may use in combination to achieve 
disease resolution ”. 

Retinoids influence proliferation and 
differentiation of cells and reverse the 
abnormal desquamation by increasing the 
follicular epithelial turn over and accelerating 
the shedding of corneocytes, which leads to an 
expulsion of mature comedones and 
Suppression of micro comedone formation. 
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The change of the follicular milieu of 
sebaceous gland apparatus by restoration of 
normal cornification promotes an inhospitable 
environment of propionobacterium acne. 
Various in vivo and in vitro studies 
demonstrate also direct immunomodulatory 
activity of topical retinoid ®. 

The major adverse effects of topical 
retinoids are local skin irritation, including 
peeling, dryness, burning sensation and itching 
they can increase sensitivity of skin to 
ultraviolet light ®. 

Nanotechnology is a new branch of 
engineering consisting of the usage of Nano 
scale particles (100nm and smaller).Nano 
medicine is the application of Nano scale 
technology for diagnostic and therapeutic 
purposes in medicine. Nanotechnology applied 
to dermatology; represent one of most 
advanced field for which increasing interest, 
both economic and scientific is rising “. 

Applications of Nano medicine in 
dermatology include new direction in medical 
diagnosis, monitoring and treatment “”. 
Retinoids compounds represent an example of 
positive applications of nanotechnology in 
drug formulation. Retinoids derive from vitA 
and are successfully used in the treatment of 
range spectrum of dermatological conditions 
including acne vulgaris ™. 

Major issue for retinoid therapy is local 
erythema, peeling, dryness and pain. Skin 
irritation side effects have been reduced by 
nanoparticle encapsulation “”. 

Improved stability and controlled release 
have been the primary focal points of Nano 
particle delivery for retinoid therapy “”. A 
major advantage of such delivery system is the 
better tolerability of irritating retinoid. 
Improving patient compliance as well as the 
avoidance of systemic side effects “”. 

Aim of the Work 

The aim of work is to assess the efficacy and 
tolerability of topical application of Nano retinol 
in the treatment of facial mild to moderate acne 
vulgaris in comparison to classic retinoids. 


PATIENTS AND METHODS 

This comparative study included 30 female 
patients participated for treatment of facial 
acne vulgaris. All patients recruited from 
outpatient clinic of dermatology department, 
Ain Shams University in the period from 
November 2015 to December 2016.History 
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and clinical examinations were done for each 
patient. 
Study design 

A Prospective, 
clinical study. 


split face comparative 


Inclusion criteria 
Patients with facial mild to moderate acne 

vulgaris according to “”, 

Exclusion criteria was: 

a- Pregnant females at the time of enrollment 

and planning pregnancy during the study 

period. 

Patient with skin condition of the face such 

as open or incomplete wound at the 

affected site or acute or chronic eczema, 
rosacea, perioral dermatitis, atopic or 
seborrheic dermatitis or psoriasis. 

c- Patients with known hypersensitivity to 

preparations containing retinoid. 

Patients who take any other medications 

systemic or topical for acne vulgaris 

concomitantly along with the study 
medication. 

e- Patients who use peeling agents, abrasive 
cleansers, strong drying agents, astringents 
or irritant products (aromatic and alcoholic 
agents) concomitantly along the study as 
they produce irritant effects. 

f- Patients who use comedogenic cosmetics 
that they can exacerbate acne lesions. 


b- 


All the patients were subjected to the 


following: 

l- Written informed consent included 
detailed information about the treatment, 
alternative treatment options, possible 
complications, and the effect of the 
treatment. 

2- Detailed history including personal 


history, present history emphasizing on 

pregnancy and drug history. 

General examination. 

Dermatological examination was done 

for all patients before starting to: 

a. Exclude the presence of any other skin 
problems e.g.rosecea and seborrheic 
dermatitis. 

b. Determine Efficacy of the medication by 
counting the number of inflammatory, 
non-inflammatory and total lesions at first 
and last session “>. 

c. Photography of the face was done with 
(Nikon) digital camera (16 mega pixel 
resolution). The photos were taken before 
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starting treatment (baseline) and at the end 
of the treatment session (after 6 weeks). 

Treatment methodology: 

1: The face was divided into 2 sides. 

2: Application step: 

(a): thin film of topical retinoid cream was 
applied by the patient to the left side of 
the face at night every day using finger 
tips after washing the face with non- 
abrasive cleanser, avoiding the eyes and 
lips. 

(b): On the right side 1 ml of retinol Nano 
Meso Liposomal Solution (lipoceutical 
nanosomes solutions; _ Lipoceutical 
nanosome &Technology  Sesderma, 





Figure (1): Nanosomal retinol 
It was applied to the skin and absorption was 
optimized by iontophoresis device. The device 
was moved gently on the applied areas until the 
solution was absorbed by the skin. The 
iontophoresis was adjusted on (negative mode, 

SmA, for 10 mins (iontocare, Signstek, Ion 

Galvanic Elf, China). 

The role of nano retinol aided by iontophoresis 

was to enhance drug permeation by 
applying electric current that causes tissue 

structural changes such as micro pore formation 
in the stratum corneum, that assist the transport 
of drugs across the stratum corneum “®. Besides 
the use of the small particles of nanosomal 
retinol with an average size 178.4nm for deeply 
penetration into the skin layers. 

Evaluation of the response 

1. Clinical photography of the face before 
starting treatment (baseline) and at the end 
of the treatment sessions (after 6 weeks). 

2. The global assessment of efficacy is rated by 
assessment on a five pointed rated scale 
depend on count of lesions as: 
Excellent (76 to 100 
improvement), 

Good (51 to 75 percent improvement) 
Fair (26 to 50 percent improvement) 


percent 
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Valencia, Espania).It contains retinol 
nanosomes that are unilamellar, flexible, 
with an averge size of 178, (+14.0nm) 
prepared in a liposomal solution and 
filtered through  200nm cellulose 
membranes (in a sterile atmosphere) and 
later on they are packed on apyrogen 
flasks which have been sterilized by 
autoclave. Polydispersion index (P.I.) is 
0.005 (<0.12) confirming the 
homogenous and unique nature of the 
solution and the absence of residual 
products that could confer instability to 
the formulation. It was applied once per 
week for six weeks. 





Figure (2): Iontophoresis device 

Poor (up to 25 percent). 

No improvement zero percent). 

3. The assessment of tolerability was done on 
a four-point rating scale (Excellent - no 
adverse event reported; Good - mild 
adverse event(s) reported which subsided 
with or without medication and did not 
necessitate stoppage of study medication; 
Fair - moderate to severe adverse event(s) 
reported which subsided with or without 
medication and did not necessitate 
stoppage of study medication; Poor - 
severe or serious adverse event(s) which 
necessitated stoppage of study 
medication). °”. 

The study was done after approval of 

ethical board of Ain Shams University and 

an informed written consent was taken 
from each participant in the study. 

Statistical analysis: Analysis of data was done 

using SPSS (Statistical Package for Social 

Science) program version 18. 

Student t test was used to compare 
quantitative data between two independent 
groups and Paired samples t test was used to 
compare quantitative data for the same group 
before and after treatment. Chi-Square test was 
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used to compare qualitative data between 
different groups. P value < 0.05 was 
considered statistically significant. 
Results 

This study included 30 female patients 
with acne vulgaris aged 15 to 27 with a mean + 
SD (18.77+2.71). 

Twenty four patients (80%) had moderate 
acne and six (6%) patients had mild acne 
vulgaris. 

There was no statically significant 
difference between the 2 sides treated as 


regards number of total acne lesions, non - 

inflammatory and inflammatory lesions before 

treatment. 

A) Efficacy of Nano retinol treatment on 
the right side: 

There was a highly statistical significant 
difference between number _ of total, 
inflammatory and non-inflammatory lesions 
mean count before and after treatment (table 1). 

Spatients were rated as excellent, 12 as 
good and 10 as fair as regards total lesion count. 


Table (1): Change in number of lesions after treatment in Nano group. 


Total number after treatment 


Total number before treatment 14.67 
10.91 | <0.001 CHS) 


Non-inflammatory before treatment 


Non-inflammatory after treatment 4.60 0.001 (HS) 


Inflammatory after treatment 


Inflammatory before treatment 12.13 
8.86 <0.001 (HS) 





*Paired samples t test 
(HS): highly significant 


B) Efficacy of Conventional Topical retinoids treatment on the left side 
There was a highly statistical significant difference between total, non-inflammatory and 
inflammatory lesions mean count before and after treatment (table 2). 3 patients were rated as 
good, 19 as fair and 8 as poor as regards total lesion count. 
Table (2): Change in number of lesions after treatment in topical Retinoid group. 


Total number before treatment 14.40 
Total number after treatment | 960 | 468 | 10.53 | <0.001 (HS) 


3.55 | 0.001 (HS) 





*Paired samples t test 
(HS): highly significant 


6.53 | <0.001 (HS) 


Comparison of Nano and topical retinoid as regards total number of lesions after treatment: 
There was a highly statistical significant difference between the 2 sides treated as regards number of 
total acne lesions with better results on Nano side (table 3) (figure 3). 

Table (3): Comparison of Nano and topical retinoids as regards total number of lesions after 
treatment. 


Total number after treatment te P value 





13.00 397 | < 0.001 
Topical retinoids 17.00 | 960 | 468 | ` (HS) 
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*Independent samples t test 
(HS): highly significant 
Estimated Marginal Means of total number of follicles 
Figure (3): Difference between Nano and 
iiai topical retinoids as regards change 
in total number of acne lesions 
after treatment. 
Comparison of Nano and topical retinoids 
as regards number of non-inflammatory 
lesions after treatment: There was no 
statistically significant difference between the 2 
sides treated as regards number of non- 
inflammatory acne lesions (table 4) (figure 4). 
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Table (4): Comparison of Nano and topical retinoids as regards number of non-inflammatory lesions 
after treatment. 


Non-inflam. lesions s after treatment tt P val 
ii Masi | ean SD ona 
| Nano | 00 | 9.00 | 127 | 189 | re 
Topical retinoids | 0.00 | 800 | 187 | 224 | a) 


*Independent samples t test 
(HS): highly significant 








Estimated Marginal Means of number of non-inflammatory follicles i 
group Figure (4): Difference between Nano and 


e topical retinoids as regards change 
in number of non-inflammatory 
lesions after treatment. 
Comparison of Nano and topical retinoids 
as regards number of inflammatory lesions 
after treatment: 
There was a highly statistical significant 
difference between the 2 sides treated as regards 
number of inflammatory acne lesions with better 
results on Nano side (table 5) (figure 5). 


Estimated Marginal Means 
N N 





before treatment after treatment 











Table (5): (Comparison of Nano and topical retinoid as regards number of inflammatory lesions after 
treatment. 


Inflammatory lesions after treatment ti P valie 


| Nao | 000 | 11.00 <0.001 
Topical retinoids | 1.00 | 16.00 (HS) 


* Independent samples t test 
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Estimated Marginal Means of number of inflammatory follicles 
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Figure (5): Difference 


after treatment 





between 


group 
—— Nano 
—— Topical retinoids 


nano and 


topical retinoids as regards change 
in number of inflammatory lesions 
after treatment. 


Comparison of Nano and topical retinoids 
as regards frequency of side 
effects: 

There was a highly statistical significant 
difference between the 2 sides as regards 
frequency of side effects with more on left side 
treated with conventional topical retinoid 
(table 6). Global assessment of tolerability 
showed that Nanoretinol was significantly 
better tolerated as compared to the 
conventional topical retinoids. In the Nano 
group, 27 (90%) patients were rated to have an 
“excellent” tolerability to the study 
medication, 3 patients (10%) were rated as 
having a “good” tolerability and none of the 
patients was rated to have a “poor” tolerability. 
While in the topical retinoid group only two 
patients (6.7%) were rated to have a “good” 
tolerability and 28 patients (93.7%) were rated 
to have a “fair” tolerability and none of the 
patients were rated to have a “poor” 
tolerability to the study medication. 


Table (6): Comparison of Nano and topical retinoids as regards frequency of side effects. 


x” P value 
>n 


| Yes | 0 | 0% | 30 | 100.0% | cooo | <0.001 
| No | 30 | 100.0% | 0 | 00% | ` (HS) 


[Yes | o | 0.0% | 30 | 100.0% | 65 5g 

[No | w | 100.0% o [| oo | 

a 

[No | a 90.0% | o f 00% | 

e o eoe f o woe] eooo | 00r 
no | w [woa] o | oo | ® | m 


Dryness 
Photosensitivity 


peeling 


*Chi Square test 








(a) 
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(c) 
Figure (6): 
retinoids (after). 
DISCUSSION 
Acne vulgaris is a chronic 
inflammatory human skin disease, 


characterized by areas of skin with seborrhoea, 
comedones, papules, nodules, and possibly 
scarring with lesions occurring on face, neck, 
and back “®?, 

In this study, we aimed to compare 
efficacy and tolerability of Nano retinol versus 
conventional formulation of retinoid in the 
treatment of mild to moderate facial acne 
vulgaris. 

Topical retinoids was applied to the 
left side of the face and showed that there was 
a highly statistical significant difference on 
acne lesions between total, inflammatory and 
non-inflammatory mean count before and after 
treatment .This finding is in agreement with 
Bershad et al. “” who used topical retinoids 
as monotherapy in the treatment of acne and 
showed not only significant reductions in 
comedones, but also a significant reduction in 
papulopustular lesions ĉ® used topical 
retinoids combined antimicrobial agents vs 
antimicrobials alone in the treatment of acne 
and there was a reduction in inflammatory and 
noninflammatory acne lesions faster and to a 
greater degree than antimicrobial agents alone. 

Topical retinoids play a vital role in 
the treatment of mild to moderate acne through 
multiple actions. They act on the primary 
lesion — the microcomedo *”, by regulating the 
rate of differentiation and proliferation of the 
follicular keratinocytes, they inhibit the 
formation of and reduce the number of 
microcomedones. Topical retinoids promote 
normal follicular keratinocyte desquamation 
and thus help mitigate against the development 
of a propitious microenvironment for P. acnes 
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(d) 
a) Nano retinol (before); b) Nano retinol (after); c) Topical retinoids (before); d) Topical 


(22) Also topical retinoids have direct anti- 


inflammatory properties. The role of retinoid 
as anti-inflammatory agents is also supported 
by studies that demonstrated the ability to 
reduce TLR2 expression and function 7”. 

However, it causes a high incidence of 
side effects including sensitivity to sunlight, 
irritation, and erythema, resulting in low patient 
compliance ®®. 

In our study we applied Nano retinol 
with iontophoresis on the right side of the face 
and results showed a highly statistical significant 
difference between number of total 
inflammatory, and non-inflammatory lesions 
mean count before and after treatment. 

Conventional formulations are limited 
by poor solubility, high 
chemical/photochemical instability and the 
irritation. Interestingly, lipid nanoparticles 
enable the administration of retinoids in 
aqueous media, providing drug stabilization 
and controlled release ®®”. 

The present study evaluated this novel 
nano formulation of retinoids with the 
conventional formulation in patients with mild to 
moderate acne vulgaris of the face for 6 weeks. 
Evaluation of the mean change in the lesion 
count in this clinical study indicated that the nano 
formulation is significantly better in reducing the 
inflammatory and the total lesion count as 
compared to the conventional formulation. This 
finding is in agreement with Chandrasekhar et 
al. “” who compared tretinoin nanogel with 
conventional one and showed signficant 
reduction in total lesions,and inflammatory 
lesions in the nano formulation group. 

The incorporation of retinoids into 
solid lipid nanoparticles significantly improved 
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for the treatment of acne 
(26) 


their effects 
compared with commercial formulations 

Nano emulsion gel adapalene 0.1% 
was compared with conventional gel of 
adapalene and clindamycin (as phosphate) 1% 
combination. They showed significant better 
reduction in total, inflammatory and non- 
inflammatory lesions with the Nano-emulsion 
gel as compared to the conventional gel °”. 

in comparison of isotretinoin loaded 
solid lipid nanoparticles with conventional 
formulation in the treatment of mild to 
moderate acne vulgaris accompanied with 
topical administration of clindamycin 2% 
solution twice a day for 8 weeks on both sides 
of the face showed Isotretinoin solid lipid 
nanoparticles had higher efficacy than 
conventional to clear non-inflammatory and 
inflammatory lesions ®®” . 

The better efficacy of Nano retinol 
compared to conventional formulation is 
attributed to nano technology which an 
important place in acne therapy ®®. 
Nanotechnology aids in drug permeation by 
releasing active substances at specific sites, 
reece stability, ensuring adequate contact 

Nanoparticles have been used as a drug 
carrier for transdermal drug delivery system. It 
has been found that encapsulation of substances 
in nanoparticles enhances their transdermal 
penetration and permeation ®®. 

Nanoparticulate systems not only 
enhance skin absorption but can allow for drug 
targeting to the skin and/or its substructures 
SD The bioavailability of drugs permeating 
into the skin can be enhanced by using Nano 
carriers because the small particulate size 
ensures close contact to the SC °”. Nano-sized 
particles can make close contact with 
superficial junctions of the SC and the furrows 
between the corneocyte islands, allowing 
superficial spreading of the active agents. 
Following the evaporation of water from the 
nanosystems applied to the skin surface, 
particles form an adhesive layer occluding the 
skin. Hydration of the SC thus increases to 
reduce corneocyte packing and widen the 
inter-corneocyte gaps, subsequently enhancing 
drug transport ©”. 

The enhanced efficacy of the 
nanotechnology formulation as compared to 
the conventional formulation is also attributed 
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to the advanced nanotechnology which allows 
increased concentration of the active drug in 
the pilosebaceous unit ®®. 

Another reason for improved efficacy 
of the nano formulation is the enhanced 
photostability in the novel formulation as 
compares to conventional one. Sungho and 
Seung-Cheol, ° investigated the effect of 
nanoliposomes on the © stabilization of 
incorporated retinol under a variety of 
conditions such as temperature, UV light, and 
time. Retinol was efficiently incorporated into 
Nano liposomes and the stability of 
incorporated retinol in nanoliposomes was 
significantly enhanced under both dark and 
UV light during the whole period of storage, 
compared to that of bare retinol. The retinol in 
nanoliposomes was not considerably affected 
by UV light, implying that nanoliposomes 
could act as a barrier for retinol against UV 
light to some extent. 

Local adverse effects in our study 
were significantly lower in the nano 
formulation as compared to the conventional 
one. This finding is in agreement with 
Chandrasekhar et al. “P who used nano 
formulation comared to conventional 
formulation and showed that local adverse 
events (erythema, dryness, peeling, and 
burning) were significantly less in the nanogel 
as compared to the conventional one. 

When they compared the nano- 


emulsion gel with conventional gel of 
adapalene. The nano form showed 
significantly lower incidence and lesser 


intensity of adverse events like local irritation 
and erythema °”, 

In the present study global assessment 
of tolerability showed that Nano formulation 
was significantly better tolerated as compared 
to the conventional one. Ninety percent of 
patients were rated excellent tolerability 
compared to conventional one as none of the 
conventional group patient rated to excellent 
tolerability. Ten percent of patients rated good 
and none of them rated poor when compared to 
the conventional group as 6.7% rate good and 
93.7% rated fair tolerability. This finding is in 
agreement with a comparative study that used 
liposomal tretinoin 0.001 mg in 20 patients 
with uncomplicated acne received liposomal 
tretinoin on one side of the body vs 
commercial preparation with either 0.25 mg Or 


May El-Samahy et al. 


0.005 mg tretinoin on the other side. The 
liposomal tretinoin is better tolerated than 
commercial one ®®. 

A major advantage of such delivery 
systems is the better tolerability of irritating 
retinoid improving patient compliance as well 
as the avoidance of systemic absorption and 
side effects ©”. 

Retinoid-loaded nanostructured 
systems have decreased the adverse effects of 
these molecules and protected them against 
degradation. °, 

SLN’s loaded with all-trans-retinoic 
acid (ATRA) were significantly less irritant 
than commercial retinoid cream. ©”. 

This better tolerability profile of the novel 
formulation is also attributable to the nano 
technology. The reduced incidence of skin 
irritation is hypothesized to be the result of 
encapsulation of retinol in the nano 
formulation which reduces the contact of the 
acidic function (-COOH) of retinol (the 
triggering factor for topical adverse events) 
with the stratum corneum “, 


CONCLUSION 
Nanotechnology is considered to be a 
new industrial revolution and also proved to be 
beneficial in many dermatological and 
cosmetic preparations. The field of 
nanoparticle drug delivery to the skin has 
progressed for more safe and targeted delivery 
of active drug moiety. Nanotechnology is 
being utilized in cutaneous drug delivery to 
stabilize compounds, allow controlled release, 
and to enable targeted drug localization to 
maximize activity and minimize toxicity. In 
the treatment of facial acne vulgaris 
Nanosomal retinol with iontophoresis is more 
efficacious and better tolerated than its 
conventional formulation with nearly no side 
effects and no precautions for use. 
Recommendations 
More studies are needed on a wider 

scale, greater number of patients with different 
grades of acne vulgaris to support our findings. 
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